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Amendments to the Claims 

This listing of claims will replace all prior versions, and listing, of claims in the application. 
Listing of Claims: 

1. (Currently Amended) A simulator system comprising a manikin and a medical device, 
the Rimnla tnr systftm fim-Rimnlating the nse and mnvftment of a"lhfiJIiedical device in a 
simulaledLbody cavity or lumen of a- the manikin and fiirfher rnmpriRing' p a t ient^ 
comprising: 

(a) a-fhfijnedical device mmpri^inp having a first end for manipulation by a firsLuser 
and a portion rnm p r i Ring having a second end insertable into a simulated body cavity or 
body lumen in a manikin; 

(b) the a-manikin inch i des comprising an interface device configured to receive for 

receiving the meHiral devire portion having rnmp r ising the second end and to interface 

for in t erfacing w ith aithe.simulated body cavity or lume n wi t liui the manikin , wherein the 
interface rnmp r ises device inehides an active directional force feedback mechanism that 
exerts fnr f ! Vf !iii ng a directional force on the medical device in response to a feedback 
signal received by the force feedback mechanism; and 

(c) a computational engine embodying physically based modeling using finite 
element methodology, the computational engine simulating interactions between the 
medical device and body cavity or himen, the interartinnR relating tn the manipnlatinn of 
the mediral device hy the first user; and 

wherein the sys t em rompntational engine m odels interactions between the medical device 
and the body cavity or lumen in three-dimensions, computes forces that would arise from 
interactions between the medical device and body cavity or lumen and outputs feedback signals 
corresponding tn the computer forces to the active directional force feedback mechanism so as to 

therehy feedback feeds haric said computed forceS tO the USer. 
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2. (Currently Amended) The systerrrsimulator system according to claim 1 , wherein the 
active directional force feedback mechanism is rnnfigiirpH so as to provide prnv i rff ^ R 
resistance to forward motion but enables free reverse motion in response to the feedback 
signal. 

3. (Currently Amended) The litystR mRinrinlfltnr system according to claim 1, wherein the 
active directional force feedback mechanism comprises a rolling element coupled to the 
medical device portion having of the devii - F ! mmpri?;ing the second end and wherein an 
intemal surface of the simulated cavity or lumen in the manikin coinprises includes an 
oblique slot for receiving the rolling element. 

4. (Currently Amended) The ^jystfimsimnlator system according to claim 3, wherein, in 
response to a feedback signal, forward movement of the medical device second end 
causes the rolling element to be received by the slot, thereby causing resistance to further 
forward motion. 

5. (Currently Amended) The wste msimnlator system according to claim 4, wherein the 

active directional force feedbac k mechanism includes a motor, where the mOtOr COntrols 
movement of the rolling element. 

6. (Currently Amended) The systcmsimulator system according to claim 1 , further 
comprising a tactile feedback mechanism. 

7. (Currently Amended) The systemsimulatnr system according to claim 6, wherein the 
tactile feedback mechanism is responsive to inputs corresponding to simulated forces 
being everted on the medical device^ wherein the tactile feedback mechanism is 
configured so as to provide provides c ontinuous oscillatory feedback to a user holding the 
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medical device to simulate medical device motion induced by thfiLsimulated forces n e ing 
heijQg-exerted on the medical device. 

8. (Currently Amended) The ^ydt ^simnlatnr system according to claim 7, wherein the 
tartilft feedharlc merhan sim inrlnrlRs a rnntinnnnsly rotating motor and wherein the 
continuous v i hra ti nnal ogr.illatory f eedhaek is provided through a-thfi-Continuously 
rotating motor in nperahle rnntaet mmnmnira t inn w ith the medical dfivice portion 
inrhiding nf t h e device comprising t he second end. 

9. (Currently Amended) The <yste msimn1ator system according to claim 1, fiirther 
eomprising a user display and a tracking device for eontinnonsly tracking wher e in a 
position of at least the medical device second end of t he medical device r elative to the 

simnlateH hody cavity o r himen within the manikin^ wherein the user display displays the 
simulated hody cavity or himen an d the medical device hased on its relative position and 
movement is cnntinnnnsly ti' acked. 

10. (Currently Amended) The systemsimulator system according to claim 9, wherein the 
tracking device m edical device comprises an encoder for tracking the translation of the 
medical device and an encoder for tracking the rotation of the medical device,Jhfi 
translation and rotational encoders heing embodied in the medical device. 

1 1 . (Currently Amended) The s^^^temsimulator system according to claim 9, wherein the 

manikin f i ii -f her tracking device c omprises an Optical tracking unit embodied in the 
mankin^ the optical tracking unit inchiding comprising a Ught SOUrce, a signal processing 

circuit, and one or more optical sensors, wherein the optical tracking unit is placed within 
the interface device so as to be in optical commimication with the medical device when it 
is inserted into the simulated cavity or lumen. 
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12. (Currently Amended) The <yHTTrrsimn1atnr system according to claim 1 1 , wherein light 
from the Ught source reflects oirfroncLthe medical device when it is inserted and wherein 
the reflected light is received by the one or more optical sensors. 

13. (Currently Amended) The systemsimulator system according to claim 12, wherein 
changes in reflected light received by the one or more sensors is detected and outputs are 
proviHefl to the cnmpiitntional engine^ liy t l i e syy; t f;m^ and wherein, in response to these 
nntpnts^ thfi rnmpntatmnal engine th i s Hfitfiriinn^ the sys t em s imulates movement of the 
medical device in real-time and displays snnh simnlateH movement nn the user display. 

14. (Currently Amended) The 5:ystfiTrrsimn]atnr system according to claim 12, wherein two 
optical sensors are provided which are perpendicular to one another. 

15. (Currently Amended) The ^yste msimnlatnr system according to claim 12, wherein the 
optical tracking unit is configured in the form of a rail along which the medical device 
can move. 

16. (Currently Amended) The sjrste msimulatnr system according to claun lOclaim 9 , 
wherein: 

^one or more additional medical deviees are inserted into the in terfaee devire^ wherein 

eaeh of said one or more additional medical devices includes comprising a first end for 
manipulation by a user and a portion comprising including a second end for insertion into 
the simulated body cavity or body lume n, are insert e d into t lie interface and wherein 

^the position relative to the simulated body cavity or himen of each of the One Or more 

additional medical device inserted into the interface device is independently 

trackedn i ni i i t nred^ and 
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the display display?; the relativp position and Tnovem f^nt of each of the one or more 
additional mediral devices and the simnlated hody cavity or lumen. 

1 7. (Currently Amended) The systemsimnlator system according to claim 16, wherein the 

medieal deviee and the one or more additional m edinal devices are eadLSelected firom the 

group consisting of a catheter, guidewire, endoscope, laparoscope, bronchoscope, stent, 
coil, balloon, a balloon-inflating device, a surgical tool, a vascular occlusion device, 
optical probe, a drug delivery device, and combinations thereof 

1 8. (Currently Amended) The ^ygfftmsimnlator system according to claim 1 , further 
c omprising inehides a table for placing the manikin thereon, wherein the table comprises 
a processor connectable to thcrajietwork. 

19. (Currently Amended) The syste msimnlator system according to claim ISclaim 1 , 
wherein the simulator system further comprises at least one first user device being 
operahly eonpled to the eompnt a tional engine^ rnnneriahl e t o t he netw rj rk^ wherein t he 
first user device inrhides mmprising a first display in t Pi Farf. deviee that displays fi ir 

displayhig a three-dimensional representation of arlhfi-simulated body cavity or lumen of 
a patient. 

20. (Currently Amended) The systemsimnlator system according to claim 19, wherein the 
first display device ^interface further displays a three-dimensional representation of Ihfi-H 

medical device along with the simu l ated hody eavity or himen m i r e spnnd i np t n a m e riiral 

device which is in t erfaced with the manikin and wherein the systenrcomputational engine 
simulates on tlie display t he movement of the medical device within the simulated body 
cavity or lumen of the manikin in real-time wbcrras.a first user manipulates the medical 
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device in the simnlateH hody navity or Inmen within i iit e i Fared with the manilcinand 
rfliisfts snnh simnlations to he displayed on the first display device. 



20. (Canceled) 

21 . (Currently Amended) The ^gy^gtfnrvsimnlatnr system according to claim 1 9, further 
comprising a simulated scaiming display that displays an image that is representative of 
fnr rlisplayin p one of a two-dimensional scanned image nr a three-dimensional 
reronstnieted scanned image of the simulated body cavity or lumen. 

22. (Currently Amended) The systemsimulator system according to claim 2 1 , fiither 
mmprising a simulated seanning device and w herein the simulated SCaiming display is 
part of arlhfi-simulated scanning device. 

23. (Currently Amended) The systemsimulator system according to claim 22, wherein the 
simulated scanning device is simulating one of an x-ray imaging system, an MRT imaging 

system or an nltrasonie imaging system, 

24. (Currently Amended) The igysterrrsimnlator system according to claim 22, wherein the 
simulated scanning device and scanning display are coupled to a movable C-arm of an x- 
ray imaging systemw ithin scanning distance of the manikin. 

25. (Currently Amended) The systemsimulator system according to claim 1, further 
comprising a re-configurable control panel for performing one or more of: image 
acquisition selection; image display; manipulating a table on which the manikin is placed; 
manipulating the position of a simulated scanning device relative to the manikin; and 
control of one or more shutter devices for limiting a field of view of ythe simulated 
scanning device when placed within scanning distance of the manikin. 
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26. (Currently Amended) The ^^ysff^ msirniilator system according to claim 1 or 20, further 
comprising a monitoring station, the monitoring station comprising including a second 
user device connec t able to t h e network and comprising a second display interface for 
enabling a second user to monitor the movement of the medical device within the 
simulated body cavity or lirnien. 

27. (Currently Amended) The systemsimulator system according to claim 26, wherein the 
second display interface of the monitoring station displays selectable options enabling the 
second user to select or change one or more anatomical and/or physiological parameters 
of the simulated body cavity or lumen, and wherein the selection causes a^the~three- 
dimensional image of the simulated body cavity or lumen being displayed to athc first 
user to change to reflect the changed anatomical and/or physiological parameters. 

28. (Currently Amended) The systemsimulator system according to claim 20, wherein the 
yyfem-mmpiitatinnal engine is operaMy coupled connec t ablc to a database of patient 

images and/or medical Hata so the patient images flnH/or medical data can he obtained and 
displayed to the first user. 

29. (Currently Amended) The systemsimulator system according to claim 26, wherein the 
tydrnrrrnnripntfltinnfll engine is operahly coupled comicctablc t o a database of patient 
images and/or medical data so the patient images and/or medical data can he obtained and 
displayed to the first user. 



30. 



(Currently Amended) The systemsimulator system according to claim 28, wherein the 
patient images comprise images of a body cavity or lumen from a patient affected by a 
pathology. 
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31. (Currently Amended) The yy^dyrrrsimiilator systftm according to claim 29, wherein the 
patient images comprise images of a body cavity or lumen fi"om a patient affected by a 



32. (Currently Amended) The ^ygt^mgininlator system according to claim 22, further 
comprising at least one foot-activation switch for activating or coUimating the simulated 
scaiming device, image display or table movement. 

33. (Currently Amended) The i':yi:tmtsimnlatnr system according to claim 28, wherein the 
first user Hevine is mnfigiired sn as tn allow the first user to d i splay i nterfere prnv i des 
access tcrthe database of patient images and/ or medical data, and wherein, in response to 
said-accessing, the regnested sys t em Hisplays image and/or medical data is displayed 
on the first user display deyicfitnterfecc. 

34. (Currently Amended) The systemsimulatnr system according to claim 29, claim 28, 
wherein the second ttscrdisplay interface p r nv i Hes is mnfignred so as to allow the second 
nser to access tO"the database of patient images and/ or medi cal Hata^ and wherein, in 
response to said accessing^ the syst e m d i splays an requested i mage and/or medical data is 

displayed on the second ttscrdisplay interface. 

35. (Currently Amended) The systemsimulatnr system according to claim 33, fiirther 
comprising a monitoring station that inchides a second user device and a second display 
interface to enable a second nser to monitor the movement of the medical device within 
the simulat ed body cavity or himen and wherein the second USCrdisplay interface 
pr nvid e s is configured so as to allow th e second user to access to-the database of patient 

images and/ or medi cal data^ and wherein, in response to said^accessing, the system 



pathology. 




image and/or medical data are displayed on the second ttscrdisplay 



interface. 
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36. (Currently Amended) The systcmsimulatnr system according to claim 35, wherein the 
second trscrdisplay interface provides a selectable option enabling a second user to 
display the image displayed on the second userdisplay interface, on the first user's d isplay 
deYic eiuterfacc . 

37. (Currently Amended) The ^^ydTTrTRirmilatnr Rystem according to claim 1, wherein the 
medicaLdevice is selected jfrom the group consisting of a catheter, guidewire, endoscope, 
laparoscope, bronchoscope, stent, coil, balloon, a balloon-inflating device, a surgical tool, 
a vascular occlusion device, optical probe, a drug delivery device, and combinations 
thereof 

Claims 38 - 43 (Cancelled) 

44. (Currently Amended) The system according to claim 1, A system for simulating 
movement of a medical device in a body cavity or \\mtn of a patient, comprising: 

(a) a meHiral Hevice compri gmg a first end for manipulation hy a nser and a portion 

comprising a second end insertahle into a simulated body cavity or body lumen in a 
manikin; and 

(h) the mamkin comprising an interface for receiving the portion comprising the 

second end and for interfacing with a simnlated body cavity or himen within the manikin^ 
wherein the interface comprises a an active directional force feedback mechanism for 
everting a directional force on the medical device in response to a feedback signal 
received by the force feedback mechanism; and 

( c) a c omputational engine embodying physically based modeling using finite 

element methodology^ the com putational engine simulating interactions between the 
medical device and the body cavity or himen; 

wherein the system models interactions between the medical device and the simulated 

body cavity or lumen in three-dimensions, computes forces that would arise from interactions 

i 
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between the medical device and the simnlated body cavity or lumen and feeds hack said forces to 

the user; and 

^wherein the medical device comprises a syringe that simulates fluid delivery, the syringe 

indiides- m i nprisinp - 

a housing defining a lumen comprising an opening for delivering a fluid; 

a pushing element for pushing the fluid through the opening; 

a friction-producing element in communication with the pushing element; and 

a motor in communication with the friction-producing element and comprising a 

signal-receiving element, 

wherein the friction-producing element causes friction between the pushing 
element and a surface of the lumen of the housing upon activation by the motor in 
response to a signal received by the signal-receiving element, and ftirther 

wherein the opening of the syringe is connectable to a connecting piece 
having a first end for receiving fluid from the opening and a second end for 
delivering fluid to tlie.a-simulated body cavity or body lumen in the manikin. 

45. (Cancelled) 

46. (Currently Amended) The systcmsimulator system according to claim 1 , wherein the 
medical device comprises a balloon-inflating device that simulates deployment of a 
balloon within the body cavity or lumen of the patient, the balloon-inflating device 
comprising: 

a delivery mechanism for controlling delivery of fluid through the balloon- 
inflating device to the balloon; 

a pressure sensor for monitoring pressure of a fluid delivered to the balloon by the 
balloon-inflating device; 
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an electrical pressure meter for reading pressure determined by the pressure 
sensor, the electrical pressure meter being connectable to a processor and for transmitting 
a signal corresponding to a pressure value to the processor. 

47. (Currently Amended) The ^ystemsimnlfltor systfinri according to claim 20, wherein the 
sys t R i n r nmpiitfltinnfll engine s imiilates deformation of the gimnlflted h ndy cavity or 
lumen by the medical device. 

48 (Currently Amended) The 5y5dYT rr<;imnlatnr ^system according to claim 20, wherein the 
5qff:tfnT rthe rnmpntatinnal engine R imiilatefs an Operation of a medical device selected 
fi-om the group consisting of: a surgical procedure, inflation or deflation of a balloon, 
injection of a radioopaque material into the body cavity or lumen, and combinations 
thereof 

49. (Currently Amended) The ^y^rtfTr rsimnlator system according to claim 20, wherein the 
^ysfeirrenrnpiitatinn al engine 55 imn1ateR the movement of the medical device within a 
blood vessel. 

50. (Currently Amended) The systemsimulator system according to claim 49, wherein the 

blood vessel is one nf in nr nf an organ nf the patient in t he h r ai n 



51. 



(Currently Amended) The s3rstcmsimu]ator system according to elaim 4Q, riaim SO^ 

wherein the blood vessel is in one of the heart nr the hrain 
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52. (Currently Amended) A method for simulating the use and m ovement of a medical 
device in the body cavity or lumen of a patient, the method rnmpri<;in g the steps of 

providing a medical device and a simnlflted hody eavity or hody himen within a 
simnlaenim and an aetive dirertional foree feedhaek meehanism that is disposed in the 
simulated hody eavity or himen^ rnmpr i sing 

wherein th e provided medieal device has a first end for manipulation by a first 

user and a portion cojiiprising including a second end tha t i s to h e i nserted into arthe 
simulated body cavity or body himen i n a man i k -i n and wherein the active directional 
force feedback mechanism is configured to create resistance to forward motion of the 
medical device responsive to inputted feedback signals and to allow free reverse motion, 

inserting the portion of the provided medical device into the simulated body 

cavity or himen, 

performing physically based modeling using aiinite element methodology to 
simulate interactions between the medical device and body cavity or lumen, 

computing forces that would arise firom theinteractions between the medical 
device and body cavity or lumen, and 

ontpiitting feedback signals to the wht ^ rein t he s i mi i la t pd hndy cav i ty nr lumen in 

the manikin comprises an active directional force feedback mechanism responsive to the 

computed forces thereby feeding hack the computed forces to the first user , wh i rh^ i n 
r esponse to a f eedback signal creates resistance t o foi - wai ' d mo t ion of the medical device 
but allows free reverse motion and feeds back the c omputed fo r ces to the user. 



53. (Currently Amended) The method according to claim 52, further comprising 

providing a system rnmprls i ng that includes - 

a processor in communication with the active directional force feedback 
mechanism;,^nd ,, t he p r ocessor connectable to the iietwo r k; and 
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a first user device operahly cnupled to in coimnunication wi t h the 
processor, the first user device comprising a first display interface for displaying a 
representation of a body cavity or lumen; and for providing access to a database of 
three-dimensional images of body cavities and lumens firom a plurality of different 
patients; and 

enabling altheJixsLuser to select fi-om the database a representation, 
wherein in response to the selection, the representation is displayed on the first 
display interface. 



54. (Currently Amended) The method according to claim 53, wherein the first display 
interface a-displays a three-dimensional representation of the medical device and wherein 
the system simulates the movement of the medical device within the simulated body 
cavity or lumen in real-time as a first user manipulates the medical device within the 

Rimiilated hoHy ravity nr himfin wh ic h is in t g;rfareri wi t h t he man i k i n . 

55. (Ciurently Amended) The method according to claim 53 or 54, fiuther comprising the 
step of: 

^providing a monitoring station that includes comprising a second display interface in 

conmiunication with the processor and the first display interface, and wherein the second 
display interface provides a second user with access to the database. 

56. (Currently Amended) The method according to claim 55, fiirther comprising the steps of: 

haying -wh e reiu when a second user sekcLsctects-a representation from the database, aod 

causing-the rq)resentation toJifiis-displayed on both the first and second display 

interfaces. 
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57. (Currently Amended) The method according to claim 53, further comprising the steps of: 

simulating w l i PTRin t hp Ryyi t Pim .^innili^tPit; the deformation of the simnlatfid TrhoHy cavity 

or lumen in response to movement manipulation of the medical device in the simulated 
hody cavity or himen by the first user^ and 
displaying d i splays t he representation of the deformation on the first display interface. 

58. (Currently Amended) The method according to claim 53, further comprising the steps of: 

performing w herein t h^ med i ral Hev i rA ^; perfn i n i s an operation on the simulated body 

cavity or lumen nsing the medieal device, and 
displaying t he firs t display in t e r far e d i splays a simulation of the operation on the first 

display interface. 



59. (Currently Amended) The method according to claim 58, wherein j 

inchides o ne of inflating or deflating tl i e operation is inflation nr deflation of a balloon 

within the simulated body cavity or lumen. 



60. (Currently Amended) The method according to claim 58, wherein said performing 

inehides injeeting the operation is injec t ion of a radioopaque fluid within the body cavity 

or lumen. 



61. (Currently Amended) The method according to claim 52, wherein the provided medical 
device is selected from the group consisting of a catheter, guidewire, endoscope, 
laparoscope, bronchoscope, stent, coil, balloon, a balloon-inflating device, a surgical tool, 
a vascular occlusion device, an optical probe, a drug delivery device, and combinations 
thereof. 



Attorney Docket No.: 56492 
U.S.S.N. 10/091,742 
Response to Final Office Action 
Page 17 of 35 

62. (Currently Amended) The method according to claim 54, further comprising the steps of 
providing one or mor e additional medical devices^ 

inserting the provided wherein a firs t user insei l s one or more additional medical devices 

into the simulated body cavity or lumen, and 

independently monitoring and displaying the movement of each inserted medical device. 

is independen t ly moni t o r ed. 

63. (Currently Amended) The method according to claim 52,-wherein the simulated body 
cavity or lumen fiirther inchides in t he manikin fiirther rnmprises a tactile feedback 
mechanis m that is dis posed therein^ where the tactile feedback mechanism is configured 
so as to he responsive t o inputted feedback signals and to provide prov i ding continuous 
oscillatory feedback to a first user manipulating the medical medc i al device to simulate 
medical device motion induced by simulated forces heingjietrrg-exerted on the medical 
device. 

Claims 64 -73 (Cancelled) 

74. (Currently Amended) A simulator system comprising a medical device and a simulacrum 
of a patient^ the simulator system f hr-simiilating use and movement of thfi_a-medical 
device in a simulated b ody cavity or lumen of the arsimulacmmj and fiirther comprising- 

patient, comprising: 

(a) th£.a-medical device comprising h a ving a first end for manipulation by a 
first u ser and a portion comprising inchiding a second end insertable into the a 
simulated body cavity or body lumen; , in a manikin; 

(b) the simulacrum including a manikin comprising an interface device being 
configure d to receive for re ceiving the medical device portion including 

comprising t he second end and to interface for in t erfacing w ith a-thfi-simulated 
body cavity or lumen » within the uianikin, wherein the interface device inchjdes 
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comprises an active feedback mechanism that is sele rtively operahly coiipleH to 
the meHiral device an d w hich p r n v iH e s f or prnviding continuous oscillatory 
feedback to the medical device; 

(c) a computational engine for physically based modeling using finite element 
methodology, the computational engine simulating interactions between the 
medical device and thfijsdmulaled_body cavity or lumen; and 

^wherein the compntationfll engine < ;y <: ;tem models interactions between the 

medical device and the simulated b ody cavity or lumen in three-dimensions, 
computes forces that would arise fi"om interactions between the medical device 

and the simulated b ody cavity or lumen and feeds back signals to the interface 

device so as to thereb y feedback said forces to the first user via the medical 

device; and 

(d) at least one first display device b eing operahly coupled to the 

computational engine and for displaying a thr ee-dimensional representation of the 
simulated body cavity or Inmen and a three-d imensional representation of the 
medical device w ithin the simulated body cavity or lumen; wherein the 
computational en gine fiirfher simulates movement of the medical device within 
the simulated body cavity or lumen in real-time as the first user manipulates the 
medical device within the simulated body cavity or lumen and causes such 
simulations to be displayed on the first display device 

75. (Currently Amended) A simulator system comprising a simulacrum and a medical 

device^ the simulator system fi nr-simulating use and movement of th£.atnedical device in 

a body cavity or lumen of a patient; and fiirther comprising! 

(a) alhfijnedical device having c nmpris i ng a first end for manipulation by a 
first user and a portion including comprising a second end insertable into arthe 
simulated body cavity or body lumen in a -the simulacrum; manikin; 
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(b) the simiilamim a i nanilcin inHiiHing rnmp ri sing an interface device 
mn figured to rftceive fnr r er^ i v i ng the portion ineliiHing mmprisi n g the second 

end and tn interface f n i- interfar i ng w ith thfi_?rsimulated body cavity or lumen; 
wi t hin the manikin; and 

(c) a processor for simulating real-time movement of the medical device with 
a-thfi-Simulated body cavity or hime n as the first nser manipulates the mediral 
deyicfi, wherein deformation of the simulated body cavity or lumen in response to 
blood flow or the movement of the medical device is modeled using physically 
based modeling embodying tha t uses finite element methodology in real-time and 
wherein the processor computes forces that would arise from interactions between 
the medical device and body cavity or lumen and provides a feedback signal to the 
interface device for simulating said forces to the first user; and 

(d) at least one first display device being operahly coupled to the processor engine 

and for displaying a three-dimensional representation of the simulated body cavity 
or himen and a three-dimensional representation of the medical device within the 
simnlated body cavity or himen^ wherein the processor canses the simulated real- 
time movement of the medical device within the simulated body cavity or Inmen 
to be displayed on the first display device . 

76. (Currently Amended) The simulator system according to any of claims 1, 74, or 75, 
wherein one of the computational engine or the processor alters a finite element structure 
corresponding to the medical device and/or body cavity or lumen is al t ered in response to a 
manipulation of the medical device by the first user 
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77. (Currently Amended) The simulator-system according to any of claims 1, 74, 75, 
wherein: 

the simulated body cavity or himen is a simulated blood vessel of a vascular system; and 
the system models interactions, using said one of the computational engine or the 
processor, between the medical device and a wall of the blood vessel and computes forces that 
would arise fi-om the interactions between the device and the vessel wall and feeds back Rignak 

to the interface device so as to thereby feed hank such computed forces back to the first USer. 

78. (Currently Amended) The simulator-system according to claim 77, wherein the one of 
the computational engine or the processor simulates a path that represents at least a portion of the 
vascular system and determines a fit between geomtery of the medical device and the geometry 
of the simulated path. 

79. (Currently Amended) The simulator system of claim 77, wherein the blood vessel is 
modeled in the one of the computational engine or the processor as one of a rigid cylindrical 
body or a deformable structure s t mcntre t o reflect a pathology of the blood vessel. 

80. (Currently Amended) The sinuiLator-system of claim 77, wherein the system fiirther 
includes modeling interactions between the medical device and flow of blood in the blood vessel. 

8 1 . (Currently Amended) The method according to claim 52, fiirther compri sin gcomp r ise s 
the step 0^ altering a finite element structure corresponding to the medical device and/or body 
cavity or lumen in response to a manipulation of the medical device by the first user. 

82. (Currently Amended) The method of claim 52, wherein: 

the simulated body cavity or himan is a simnlated b lood vessel of a simulated vascniar 

system; 
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said inserting incliides inserting the portion of the prnvided medical device hy the first 

user into the simnlatRH hlnoH vprr^I 

said performing physically based modeling includes performing physically based 
modeling to simulate interactions between the medical device and a wall of the simulateiblood 
vessel; and 

said computing forces includes computing forces that arise from interactions between the 
medical device and the sinmlateiLblood verssel. 

83. (Currently Amended) The method of claim 82, wherein said performing physically based 
modeling includes simulating a path that represents at least a portion of the simulated vascular 
system and determining a fit between the geometry of the medical device and the geometry of the 
simulated path. 

84. (Currently Amended) The method of claim 82, wherein said performing physically based 
modeling includes performing physcially based modeUng of the simulateiblood vessel as one of 
a rigid cyhndrcial strcuture or a deformable strucutre to reflect a pathology ^ of the blood vessel. 

85. (Currently Amended) The method of claim 82, further comprising: 

modeling of interactions between the medical device and flow of blood in the simnlateH 
blood vessel and provding a feed back of such interactions to the fksLuser_mJthfi_medical 
device. 

86. (Currently Amended) The simulalonsystem according to claim 1, wherein: 

the simulated body lumen is a simulated blood vessel of a simiilated.vascular system; 
the computational engine embodying physically based modeling simulating interactions 
between the medical device and the simulated blood vessel; and 
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the system models interactions, using said computational engine, between the medical 
device and a wall of the simiilaled-blood vessel and computes forces that would arise from the 
interactions between the medical device and the vessel wall and feeds back such computed forces 
back to the first user via the mediral Hevire 

87. (Currently Amended) The siroulalQiisystem according to claim 86, wherein the medical 
device is selected from the group consisting of a catheter, guidewire, endoscope, laparoscope, 
bronchoscope, stent, coil, balloon, a balloon-inflating device, a surgical tool, a vascular occlusion 
device, optical probe, a drug delivery device, and combinations thereof 

88. (Currently Amended) The simulator-system according to claim 7 wherein the tactile 
feedback mechanism provides a continuous oscillatory feedback to a first u ser holding the 
medical device to simulate medical device motion induced by simulated forces being exerted on 
the medical device by physiological paramters. 

89. (Currently Amended) The method according to claim 63 wherein the tactile feedback 
mechanism provides a continuous oscillatory feedback to a first user holding the medical device 
to simulate medical device motion induced by simulated forces being exerted on the medical 
device by physiological paramters. 



